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Spatial Differentiation Characteristics of Climate Evolution of Disastrous
Freezing Weather Days in China from 1961 to 2016
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(1. School of Public Policy and Management, Tsinghua University, Beijing 100084, China;
2. Center for Crisis Management Research, Tsinghua University, Beting 100084, China;
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Abstract: Based on the China Freezing Weather Days Dataset ( V1.0), this study uses the data of frost,
rime, glaze and icing days at 545 meteorological stations in China from 1961 to 2016 to diagnose the temporal and
spatial evolution characteristics of freezing weather days in China from four aspects: climatic characteristics, chron-
ological anomaly change, trend and fluctuation characteristics. The results show that; Firstly, the four disastrous
freezing weather days in China from 1961 to 2016 have their own typical regional and sub-regional spatial differenti-
ation characteristics. High latitude or high altitude areas are the areas where disastrous freezing weather occurs more
frequently in China. The distribution and frequency of frost and icing events are significantly higher than those of
rime and glaze events. Secondly, the anomalies of four kinds of disastrous freezing weather days in China have ob-
vious characteristics of decadal variation. In the 1960s and 1970s, the frost and icing days in northern China are
dominated by negative anomaly, while in the 1980s, 1990s, 2000 and 2010, they gradually evolve into positive a-
nomaly. In the 1960s, 1970s and 1980s, the rime days in northern China and the glaze days in mid-eastern China
are dominated by positive anomaly, while in the 1990s, 2000 and 2010, the negative anomaly are dominated.
Thirdly, the trend of four kinds of disastrous freezing weather days in China from 1961 to 2016 are not uniform in
space. Thefrost, rime and icing days tend to increase and decrease at high altitudes and latitudes. Thefrost days in-
crease mainly in the north; Therime days decrease mainly in the Northeast China, Northwest China and Inner Mon-
golia; Theglaze days decrease mainly in the central and eastern part of China; Theicing days increase mainly in Ti-
bet, Loess Plateau, North China Plain and other areas. Fourthly, the fluctuation characteristics of frost and icing
days in China show a spatial pattern of high in the south and low in the north from 1961 to 2016. Therime days
fluctuate largest in Southern China and Western Yunnan, and the smallest fluctuate from the south of the Yangize
River to the north of Southern China, the Qinghai-Tibet Plateau, Eastern Sichuan and Western Hubei. Theglaze
days fluctuate small in the southwest, but fluctuate large in the north, northeast and southeast coastal areas.

Key words: freezing weather; spatial and temporal pattern; trend; fluctuation; climate change; China



